FAF1 Regulates Antiviral Immunity by Inhibiting MAVS but Is Antagonized by Phosphorylation upon Viral Infection.
Mitochondrial antiviral signaling protein (MAVS) is an adaptor of the innate immune receptor retinoic acid-inducible gene 1 (RIG-I) that links recognition of viral RNA to antiviral signaling. Upon interacting with RIG-I, MAVS undergoes lysine 63-linked poly-ubiquitination by the E3 ligase TRIM31 and subsequently aggregates to activate downstream signaling effectors. We find that the scaffold protein FAF1 forms aggregates that negatively regulate MAVS. FAF1 antagonizes the poly-ubiquitination and aggregation of MAVS by competing with TRIM31 for MAVS association. FAF1 knockout mice are more resistant to RNA virus infection, and FAF1 deficiency in myeloid cells results in enhanced innate signaling and reduced viral load and morbidity in vivo. Upon virus infection, the kinase IKKɛ directly phosphorylates FAF1 at Ser556 and triggers FAF1 de-aggregation. Moreover, Ser556 phosphorylation promotes FAF1 lysosomal degradation, consequently relieving FAF1-dependent suppression of MAVS. These findings establish FAF1 as a modulator of MAVS and uncover mechanisms that regulate FAF1 to insure timely activation of antiviral defense.